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Distribution of discard types  
by spatio-temporal unit ‘k’ 
 
- Six metiers: 
(1) Bottom trawls targeting demersal fish and cephalopods, (2) targeting 
crustaceans, (3) midwater trawls targeting small pelagic fish, (4) targeting 
demersal fish and cephalopods, (5) gill nets and (6) longlines 
 
- Spatial units 
>10 fishing operations, 
>3 fishing trips 
 
- Temporal strata 
Pooled to match seabird data 
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SPATIO-TEMPORAL PATTERNS IN FOOD SUBSIDIES PROVIDED BY DISCARDS  
TO SCAVENGING SEABIRDS IN THE BAY OF BISCAY 
Introduction 
  Discard proportion swallowed during experimental discarding studies                                                                        
 depends on 
-  Discard morphology ‘i’ 
 
-  Ship followers’ community ‘j’ composed of foraging guilds 
 
𝑫𝑺𝑰(𝒊,𝒋) 
200m 
  
Measuring the relative attraction  
of foraging guilds to fishing  
vessels rather than natural food 
 
 
 
 
𝑺𝒄𝒂𝒗𝑰𝒇𝒐𝒓𝒂𝒈𝒊𝒏𝒈 𝒈𝒖𝒊𝒍𝒅 = [
𝒏𝒔𝒉𝒊𝒑 𝒇𝒐𝒍𝒍𝒐𝒘𝒆𝒓𝒔
𝒏𝒅𝒆𝒏𝒔𝒊𝒕𝒚
]𝒇𝒐𝒓𝒂𝒈𝒊𝒏𝒈 𝒈𝒖𝒊𝒍𝒅 
Distribution of foraging guilds  
by spatio-temporal unit ‘k’ 
 
- Spatial strata: 
Limited by discard distribution 
 
- Temporal strata 
Summer and winter 
 
𝒏𝒌,𝒇𝒐𝒓𝒂𝒈𝒊𝒏𝒈 𝒈𝒖𝒊𝒍𝒅 
Spatio-temporal  
distribution of foraging guilds 
0
1
2
3
4
5
6
7
8
0
20
40
60
80
100
120
140
160
gannets large gulls small gulls Rissa sp. Procellariidae storm petrels skuas
spring autumn
Discard consumption Success Index (DSI) Ship following scavenging index (ScavI) 
𝑫𝒊𝒔𝒄𝒂𝒓𝒅𝒔(𝒊,𝒌) 
𝑪𝒌 = 𝑪𝒋 =  𝑺𝒄𝒂𝒗𝑰𝒇𝒐𝒓𝒂𝒈𝒊𝒏𝒈 𝒈𝒖𝒊𝒍𝒅 ∗ 𝒏𝒌,𝒇𝒐𝒓𝒂𝒈𝒊𝒏𝒈 𝒈𝒖𝒊𝒍𝒅
𝒇𝒐𝒓𝒂𝒈𝒊𝒏𝒈
𝒈𝒖𝒊𝒍𝒅
 
𝑫𝑺𝑰𝒊,𝒌 ∗ 𝑫𝒊𝒔𝒄𝒂𝒓𝒅𝒔𝒊,𝒌  
Spatio-temporal  
distribution of discards 
with 𝐷𝑆𝐼𝑖,𝑘 = 𝐷𝑆𝐼𝑖,𝑗 = 𝑓(𝐶𝑗) 
 Fishery discards = food source for marine scavengers 
 
Availability for benthic communities depends on  
- Discard selection by scavenging seabirds  
- Variability of discards and seabirds in space and time 
 
 
 Objectives 
- Defining the finest spatial and  
temporal resolution of discard  
and seabird distribution  
- Spatio-temporal quantification  
of discard consumption  
- Allow assessing whether discards  
are a food subsidy  and/or 
facultative food source? 
Quantification of discards for benthic communities will 
become available on 
WWW.BENTHIS.EU 
Nr of ship following birds in community ‘j’  
in spatio-temporal unit ‘k’ 
 
 
 
 
Nr of discards consumed in  
spatio-temporal unit ‘k’ 
all metiers combined, except Nephrops trawlers 
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